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Design	and	development	of	a	comprehensive	data	management	
platform	for	Cytomics	door	Enrique	Larios	Vargas		1. The	 decision	 of	 the	 most	 appropriate	 architecture	 style	 for	 a	 cytomics-based	platform	is	affected	by	the	components	 involved	in	the	HTS	environment	and	the	level	of	integration	required	with	respect	to	the	legacy	systems.	(Chapter	2)	2. Automation	in	cytomics	is	not	only	focused	on	adding	a	new	computational	layer	to	support	the	HTS	workflow.	It	is	also	a	matter	of	enhancing	the	processes,	protocols	and	standards	in	the	HTS	environment.	(Chapter	2)	3. A	 proper	 metadata	 organization	 in	 HTS	 experiments	 enhances	 the	understandability,	exploration	and	data	sharing	due	to	the	use	of	a	common	data	model	 to	 store,	 validate,	 annotate,	 query	 and	 exchange	 scientific	 data	 in	 the	research	group.	(Chapter	3)	4. In	 HTS	 experiments	 a	 large	 volume	 of	 images	 is	 generated,	 those	 images	 by	themselves	do	not	have	any	meaning.	The	 challenge	 is	 to	 link	 the	metadata	with	their	 respective	 image	 dataset	 and	 organize	 them	 is	 such	 way	 that	 it	 remains	interpretable.	(Chapter	3)	5. Keep	 the	 consistency	 of	 the	 experiments	 metadata	 is	 a	 critical	 issue	 in	 any	cytomics-based	 platform.	 Thus,	 validation	 should	 be	 considered	 as	 a	 mandatory	procedure	 performed	 by	 accessing	 external	 repositories	 supported	 by	 the	scientific	community.	(Chapter	4)	6. Due	to	the	large	volume	of	images	generated	in	HTS	experiments,	sequential	image	processing	is	not	a	practical	method	anymore.	Significant	speedup	is	achieved	with	the	application	of	parallel	 computing	which	 forces	 to	adapt	current	architectures	and	algorithms	usually	applied	in	HTS.	(Chapter	5)			7. Bring	 the	 code	 to	 the	 data.	 During	 the	 data	 analysis	 stage,	 minimization	 of	 the	movement	of	data	should	be	considered	as	a	preferred	solution	in	order	to	reduce	data	processing	and	transportation	time.	(Chapter	5)	8. Cytomics	 research	 has	 to	 deal	 with	 complex	 objects	 such	 as	 genes,	 metabolic	pathways,	 proteins,	 etc.	 which	 are	 difficult	 to	 model	 using	 only	 traditional	relational	database	management	systems	(RDBMS).	This	pushes	forward	the	need	to	 use	 hybrid	 solutions	 that	 combine	 RDBMS	 and	 specialized	 distributed	 file	systems	 in	which	 it	 is	 not	 necessary	 to	 prepare	 a	 sophisticated	 structure	 for	 the	data	before	using	it.	9. The	 principle	 of	 FAIR-ness	 (Findable,	 Accessible,	 Interoperable	 and	 Reusable)	should	 be	 considered	 the	 cornerstone	 in	 the	 design	 of	 a	 data	management	 for	 a	cytomics-based	platform.	10. Pope	 Francis’s	 message	 “Having	 faith	 does	 not	 mean	 that	 we	 do	 not	 have	difficulties	 in	 life,	 on	 the	 contrary,	 it	 means	 that	 we	 are	 able	 to	 face	 those	difficulties	 knowing	 that	 we	 are	 not	 alone”	 can	 be	 applied	 in	 the	 context	 of	scientific	 research.	First,	our	 research	should	be	aligned	by	our	values,	 faith,	 and	principles,	and	then	collaboration	becomes	a	key	factor	for	achieving	our	research	goals.			
